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1. Introduction
• For a holistic picture of the Galactic Center region, a chemical characterization of this 

region is a critical component.
• Trends of α-elements, such as Mg, Si, and Ca, serve as powerful diagnostic 

tools, offering insights into star-formation rates and gas-infall history.
• The center of the Milky Way consists of 

• NSC (Nuclear Star Cluster)  this paper
• a half-light radius of ~4 pc, a diameter of ~12 pc, ~2 x 10^7 Msun

• NSD (Nuclear Stellar Disk)
• CMZ (Central Molecular Zone)

• High extinction in the inner region
→ Useful for IR spectroscopy

• They investigated the abundance trends of the αelements as a function of metallicity 
for a sample of stars in the NSC, differentially against the trends from a control sample 
of the same type of stars in the solar neighbourhood.

→ Search for differences that may reflect a different chemical evolution in them.

2. Obseration and Data Reduction
• Targets : 9 NSC M giants (T_eff <  4000 K)
• Instrument: Gemini South/IGRINS

• R ~ 45000
• H + Ks bands (1.45-2.5 µm)

• Observation period : 
• May 2022- Apr 2024 

• Control samples are from Nandakumar et al. 
(2023) and Nandakumar et al. (2024 b)

• Observed by the same instrument.

3. Analysis
Confirmation of NGC stars
• Radial velocity + proper motion

→ orbit model by AGAMA package confined to NSC
• Red colors : H – K > 1.8 mag (Figure.2)

→ High extinction typical of NSC 
• Diffuse Interstellar Band (DIB) at 𝜆 ∼ 1.527 µm

• DIB = ISM absorption → correlates with extinction →A_v ~ 20-25 mag ~ typical for NSC 
region

4. Results
• The NSC [α/Fe] trend shows a clear and steady decrease with increasing metallicity.

5. Discussion
• CCSNe (fast) → α elements
• SNe Ia (delayed) → Fe
→ [α/Fe] traces enrichment timescale
• Bule (Inner bulge) and black (NSC) lines are similar.

• High [α/Fe] at high [Fe/H]
→predominately rapid chemical enrichment, high SFR

• The chemical pattern observed in the NSC stars is consistent with that seen in solar vicinity thick-disk stars at 
the same [Fe/H] values, exhibiting similar levels of α-element enhancement.

→ “inner-disk sequence” like evolution
• NSC chemistry is similar to inner bulge one.

→ likely shared evolutionary history.
→ not dominated by a more recent, dominant burst of star formation proposed by Chen et al. 2023

NSC

Spectral synthesis
• Spectral synthesis method

• The synthetic spectrum is generated by SME tool (Valenti & Piskunov 1996, 2012), assuming atmosphere 
model of MARCS (Gustafsson et al. 2008)

• Lines:
• Adopt vetted M-giant line list (Nandakumar+) + add 2 Si lines in K band (21368.7 Å, 21874.2 Å)

→ derive fundamental stellar parameters (Teff, log g, [Fe/H], 𝜉𝑚𝑖𝑐𝑟𝑜)

SN thin/thick disk → 50 M giants in 太陽近傍の銀河円盤領域
BP 1 → Inner bulge (b≈+1° field) from Nandakumar et al. 2024b
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